Introduction {#S0001}
============

Among the range of other risk factors that can lead to coronary artery disease (CAD), age and insufficient level of physical activity (PA) are considered as the main ones.[@CIT0001] Age is an independent risk factor of CAD, which importance will be increasing in the social scale.[@CIT0002] The reason is the process of aging which has been observed in many developed countries. It refers to Polish society as well.

According to the parameters of the World Health Organization, the verge of demographic senescence in Poland was exceeded fifty years ago, and the elderly people's population currently equals 15.4% of the total.

Within 25 years, the life expectancy in Poland has been expanded, 8 years for women and seven for men. That is why the prognosis predicts the further expansion of aging population.[@CIT0003]

In this context, the life expectancy in relatively good health, without disability involving daily basis activity limitations -- Healthy Life Years -- HLY, comes into prominence. What threatens the life expectancy in good health, is the prevalence rate and polipathology. It is a common phenomenon among the elderly people and it concerns approximately 20% to 98%, depending on country and population.[@CIT0004] The most common afflictions occurring in old age are the cardiovascular ones and among them CAD.[@CIT0005] Despite the continuous development of modern diagnostic methods, interventional cardiology, new surgical techniques and more and more effective medicines, CAD is one of the main causes of health loss and death not only in Europe but all around the world.[@CIT0006],[@CIT0007]

Optimal PA level is commonly considered as the main predictor of health. It refers not only to healthy people and the chronic patients but also to the stable patients with the circulatory system problems.[@CIT0008] The combination of treatment and the proper quantity of PA aims to provide relatively good biological and psychosocial functioning. In practice, it is difficult to achieve proper results. While patients generally follow the instructions for taking medications, their PA often does not meet the recommended guidelines.[@CIT0009],[@CIT0010] The reasons for it are complex. In case of elderly people, in addition to the natural limitations caused by age (a general decline in the performance of all systems), psychological factors have a significant influence, whose role in the etiology, course and treatment of cardiovascular diseases is very high.[@CIT0009] In addition to recognizing functional capabilities, knowledge about the causes of psychological limitations of activity may be the starting point for the implementation of intervention programs.

Aim of the Work {#S0002}
===============

The aim of this work was to examine the problem of kinesiophobia, the fear of PA among the elderly people suffering from CAD. It was decided to examine the frequency of this problem and its potential determinants: age, gender and BMI. Also, selected sociodemographic determinants, which may be related to the studied problem, such as duration of CAD, the occurrence of other chronic diseases, the size of the place of residence, the way of running a household, education and self-assessment of physical activity have been taken into consideration.

Ethics Approval {#S0003}
===============

The study was conducted according to the provisions of the Helsinki Convention, and also the Bioethics Committee of the Medical University of Silesia Katowice expressed its approval (Decision no.: KNW/0022/KBI/98/15). It is conformed to the Helsinki Declaration. All of the patients provided written informed consent prior to the study, including enrolment and data collection. All of the respondents provided written consent that they agree to take part in this study.

Materials and Methods {#S0004}
=====================

The study consisted of 153 people: 59 women (43.70%) and 76 men (56.30%). Age of respondents: 65--88 years (average = 71.88 years, SD = 4.82). The selection for the research was deliberate. The following criteria, for including in the study, were adopted: the subjects were people with stable CAD -- reporting for follow-up consultations in scheduled mode, patients of the Cardiology Clinic in Katowice (southern Poland). The other selection criteria are: age of at least 65 years, voluntary participation in the study, relative motor independence in the field of mobility and self-service activities, and sufficient level of mental ability (contact with the patient, no cognitive disorders). Lack of those criteria excluded subjects from the study.

The research instrument which was used was an anonymous questionnaire, consisting of a metric part where the sociodemographic data of the respondents were collected ([Table 1](#T0001){ref-type="table"}), closed questions regarding self-assessment of activity and physical activity of the respondents and the Polish version of Tampa Scale for Kinesiophobia for cardiac patients -- TSK heart.[@CIT0011]Table 1Descriptive Statistics of the Age, BMI, Duration of Cardiological Disease, Fitness, Activity and KinesiophobiaVariableMean±95% CIMedianGender: p^a^r- PAI^b^r- TSK^b^Age71.8871.70--72.7071.00nssnssnssBMI28.6127,77--29.4628.39nssnssnssDuration of cardiac disease12.1010.11--14.1010.00nssnssnssThe number (sum) of other chronic diseases2.051.76--2.342.00\*\*−0.1830.255I. self-assessment of activity2.452.25--2.652.00nss0.723−0.589II. activity in free time2.592,37--2.802.00nss0.772−0.633III. inactivity in free time2.772.56--2.983.00nss0.715−0.558IV. walking2.612.44--2.792.00nss0.681−0.588V. time of walking2.602.36--2.842.00nss0.763−0.595PAI2.602.45--2.752.40nss−0.800TSK43.0241.57--44.4843.00nss−0.800[^1][^2]

In the metric part, the determinants that were taken into account were: gender, age, BMI, size of the residence (the division of the criteria was adapted to Polish conditions), the manner of running the household and the level of education. The questions regarding the prevalence rate of the respondents such as the duration of CAD from the diagnosis and the occurrence of other chronic diseases were included. Due to their diversity, the sum of other chronic diseases was taken into consideration for statistical analyses.

The self-evaluation of the respondents' activity was based on three variants:

1\) I am fit -- totally independent; 2) I am not fully fit but independent; 3) I am not fully fit, I often need help from other people.

Taking into account the selected criteria of the respondents, the age and prevalence rate, some of the questions from the Baecke physical activity questionnaire were used to estimate the level of activity.[@CIT0012] The PA examination included: self-assessment of activity (I), its intensity (II), inactivity (III) and walking -- frequency (IV) and time (V).

The questions were closed and the answers to them were assigned to rank (points). I believe that my activity -- compared to other people of my age is: 1) much smaller; 2) smaller; 3) the same; 4) bigger; 5) much bigger.In my spare time I do activities, exercise, play sports: 1) never; 2) rarely; 3) sometimes; 4) often; 5) very often.In my free time, I spend time sitting or lying: 1) very often; 2) often; 3) sometimes; 4) rarely; 5) never.In my free time, I walk: 1) never; 2) rarely; 3) sometimes; 4) often; 5) very often.How many minutes a day do you walk (outside home -- e.g. shopping, other activities): 1) less than 5; 2) 5--15 mins; 3) 15--30 mins; 4) 30--45 mins; 5) more than 45 mins.

The scoring of responses as well as the Physical Activity Index (PAI) which was calculated as the average number of these five questions -- ranged from 1 to 5.

The TSK used in this study concerns psychological attitudes towards physical effort (activity) and psychological responses to the effort that was made.[@CIT0013] In the presented study, the sum of points assigned to individual statements was used -- the higher the sum of TSK points, the higher the level of kinesiophobia. The high level of kinesiophobia was considered in case TSK \> 37 points, which is the commonly accepted criterion.[@CIT0014]

Statistical Analysis {#S0005}
====================

Numerical and percentage statistics for qualitative variables were calculated. Descriptive statistics for quantitative variables were made: average, confidence intervals {± 95% CI} and medians. Relations between variables were calculated using Spearman correlation. Nonparametric statistics were used for comparisons: chi^2^ test, U Mann--Whitney test and Kruskal-Wallis ANOVA. The assumed statistical significance level: p \<0.05.

Results {#S0006}
=======

Initial analysis showed a good internal coherence for both PAI (alpha-Cronbach = 0.847, half-life = 0.860), as well as for TSK (alpha-Cronbach = 0.822, half-life = 0.803).

The analysis showed, which is natural, high correlation coefficients for particular aspects of PAI activity as well as high negative correlations with TSK. Age, BMI and prevalence rate had no relation with either PAI or TSK ([Table 1](#T0001){ref-type="table"}).

The criterion of high level of kinesiophobia -- TSK\> 37 points[@CIT0014] involved 103 people, which constituted 76.30% of all respondents. A comparison of the PA group with acceptable level of kinesiophobia (TSK \<37) with the high level group (TSK\> 37) showed differences regarding each activity aspect examined, as well as PAI: p \<0.001 ([Figure 1](#F0001){ref-type="fig"}). In each case, the higher PA level was presented by people with a "normative" level of kinesiophobia.Figure 1Qualitative assessment of kinesiophobia and activity.

Assuming a qualitative assessment of kinesiophobia as a grouping variable, the analyses did not show any differences regarding gender, age, duration of CAD, or the number of other chronic diseases (p\> 0.05). There were no differences in the examined sociodemographic variables except for education ([Table 2](#T0002){ref-type="table"}).Table 2Sociodemographic Variables, Kinesiophobia and Activity of the RespondentsVariablen%MedianTSK \>37TSKPAIchi^2^pThe size of the place of residenceThe country139.6345.002.000.1598NSSTown \< 50 tys.32.2247.003.00Town 50--100 tys.2115.5644.002.40City \> 100 tys.9872.5942.002.40HouseholdAlone3223.7045.002.203.92NSSOnly with the spouse7958.5242.002.60With family2417.7845.502.20EducationElementary1712.5945.002.2015.45\*\*Vocational3928.8946.002.20Secondary5540.7443.002.40Higher2417.7837.003.20Self-assessment of physical fitnessFit, independent7152.5940.002.605.26NSSNot fully fit, independent4936.3044.002.40Not fully fit, requires help1511.1152.001.80[^3][^4]

Comparing the number of people in particular levels of education, links between higher education and the proportions of people can be noticed: TSK \<37 points. - TSK\> 37 points ([Figure 2](#F0002){ref-type="fig"}).Figure 2Qualitative assessment of kinesiophobia and education -- interactions.

Discussion {#S0007}
==========

Barriers to physical activity, like activity itself, are a complex concept and can be understood differently.[@CIT0015] In the psychological aspect, the literature has dominated the biomedical perception of this problem, in which kinesiophobia is understood as fear of movement (activity) caused by illness or injury.[@CIT0016] The research instrument to study this problem -- TKS, which was originally used among patients with back pain, is used to examine patients with other medical conditions. It also applies to cardiac patients.[@CIT0011],[@CIT0013],[@CIT0017] The reason for conducting these tests is the prevalence of inactivity among people who are ill. Their goal, in addition to cognitive aspects, is to develop or modify both rehabilitation programs and recommendations regarding the lifestyle for people who are ill.

The results of the presented study confirm the scale of this problem among patients with CAD, according to the adopted criteria, over 76% of respondents had a high level of kinesiophobia. Its negative correlations with activity are very strong, which results in low activity rates ([Table 1](#T0001){ref-type="table"}, [Figure 1](#F0001){ref-type="fig"}). The median of the basic activity index -- daily walking time was within 5--15 mins, which significantly deviates from WHO, AHA and ESC recommendations.[@CIT0018]--[@CIT0020] The presented data clearly indicate the dominating hypokinesia among the examined, which is the basis for the occurrence of many diseases, including cardiovascular diseases. In case of people suffering from CAD, hypokinesis is not only a prognosis for the development of the disease and lowering the quality of life, but in the light of research -- among elderly people with CAD significantly increases the mortality risk.[@CIT0009],[@CIT0021]

The study did not find any correlation between PA and TKS with age, duration of CAD, and the number of other chronic diseases. These results lead to the hypothesis that the disease is not the only cause of kinesiophobia and the associated passive movement. Verification of this hypothesis requires a broader, holistic view of the studied problem.[@CIT0022],[@CIT0023] First of all, physical inactivity, as a risk factor and as a behaviour accompanying CAD, can be considered in accordance with the theory of continuation. According to this theory, the behaviour of people is relatively stable, and continuing it for many years, is an adaptive strategy.[@CIT0024] It refers also to the problem of physical passivity. Secondly, what should be taken into consideration is the level of energy resources (vitality) of the respondents. Both the fear of discomfort in the form of pain or fatigue and their symptoms are common when it comes to elderly people. They may have both natural, age-related background (decrease in the overall efficiency of many systems) and be associated with existing somatic diseases, or be connected with mood disorders. The feeling of general permanent fatigue is increasingly treated as a specific geriatric unit,[@CIT0025] and research shows that age is an important factor increasing its occurrence.[@CIT0026] The third element that should be taken into account is the environmental and social conditioning of inactivity.[@CIT0022],[@CIT0023] These include existing stereotypes of behaviour, economic status, and existing social networks.[@CIT0027] All of the previously mentioned conditions of kinesiophobia along with passive movement create a kind of servomechanism, mutually reinforcing one another. This thesis is confirmed by the results of Cohen-Mansfield et al research. The authors showed that the belief of being ill and poor activity are the main obstacles for PA of the elderly people.[@CIT0028] Thus, the mental sphere, and not the actual limitations associated with the disease, is often the cause of hypokinesia. This is also confirmed by the results of a multidimensional analysis carried out on a large population of older people by Meisner et al. According to the researchers, hypokinesia has a greater impact on functional limitations than the occurrence of chronic diseases.[@CIT0029]

The only variable which showed statistical significance among the analyzed potential determinants of kinesiophobia was education ([Table 2](#T0002){ref-type="table"}, [Figure 2](#F0002){ref-type="fig"}). Beneficial links between higher level of education and lower levels of kinesiophobia were also noted in other studies.[@CIT0013],[@CIT0022] On the other hand, research has shown that the elderly, better educated people present lower PA decrease with age, in comparison with less educated people. They are also better prepared to maintain regular physical activity after incidence and disability. This is interpreted as a consequence of more knowledge about the benefits of PA, a stronger sense of control, a greater sense of self-accuracy, healthier social network influences, better socio-economic status, and greater access to resources facilitating PA.

The presented results confirm the universality of the problem of kinesiophobia. Its diagnosis among patients with CAD is consistent with the risk reduction strategy, integrated with comprehensive cardiac rehabilitation.[@CIT0020] This rehabilitation effectively reduces total number of mortality, mortality from cardiovascular causes and the frequency of hospitalisations. Unfortunately, participation in rehabilitation is unsatisfactory, especially for older people who are in unfavorable socio-economical situation. Despite these limitations, inactive people should be encouraged to start a low-intensity exercise program after appropriate stratification of exercise risk.[@CIT0020] Even a small PA level provides benefits in terms of CAD risk, as compared to complete lack of activity.[@CIT0030]

Conclusion {#S0008}
==========

Kinesiophobia is a common problem among the elderly people suffering from CAD. It is the cause of physical inactivity which adversely predicts the progression of the disease. People with higher education are less likely to have kinesiophobia, comparing to the general population. Knowledge on the importance of physical activity in secondary prevention of CAD should be provided by doctors, nursing staff, physiotherapists, as well as organizations dealing with forms of social activation of seniors. It is important that the state and local governments support the creation of opportunities for older people to participate in active forms of recreation.
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[^1]: **Notes:** ^a^U Mann--Whitney test; ^b^Spearman correlation coefficient; \*\*p\<0.01.

[^2]: **Abbreviation:** nss, not statistically significant.

[^3]: **Note:** \*\*p\<0.01.

[^4]: **Abbreviation:** NSS, not statistically significant.
